Studies of the regulation of basal adenylate cyclase activity by membrane polyunsaturated fatty acids in cultured neuroblastoma.
The role of membrane polyunsaturated fatty acids (PUFAs) in the regulation of basal adenylate cyclase activity was examined in intact N1E-115 neuroblastoma cells. Addition of linoleic acid (50 microM) to the culture medium for 48 h resulted in a significant increase in phospholipid PUFA content and in a two- to fivefold increase in basal accumulation of cyclic AMP (cAMP). Both phenomena were reversed on removal of linoleate from the medium. PUFA enrichment stimulated cell proliferation by approximately 20% without altering the relative proportion of cellular protein. The supplemented cells synthesized significantly larger amounts of prostaglandin (PG) E and D than did the controls; however, blockade of PG synthesis by indomethacin or ibuprofen did not alter cAMP formation. Supplemented cells contained higher levels of malondialdehyde (MDA) than did controls, and MDA formation was reduced by coculture with alpha-tocopherol; however, its inclusion in the medium did not affect cAMP accumulation. Linoleate-supplemented cells responded to cyclase-activating agonists to the same extent as did control cells. Responses to inhibitory agonists (e.g., isoproterenol and carbamylcholine) were altered, but not to a sufficient extent to account for the PUFA-dependent increases in basal adenylate cyclase activity.